Data pretreatment and differential expression analysis

127
The original data was pretreated, and the box plots before and after normalization was presented in Figure   128 Table S1 . 
137
Enrichment analysis indicated that these DEGs were implicated in 8 GO terms (including immune 138 response, and antigen processing and presentation of exogenous peptide antigen) and 7 KEGG pathways 139 (including natural killer cell mediated cytotoxicity, and antigen processing and presentation; Table 1 ). Detail 140 information of pathways and genes are shown in Table S2 .
PPI network analysis
142
In the PPI network constructed for the DEGs in the three clusters, there were 502 nodes (gene 143 productions) and 1505 edges (interactions; Figure 4 ). Enrichment analysis was conducted for the 502 nodes. A 144 total of 15 GO terms (including immune response, defense response, and cell activation) and 13 KEGG 145 pathways (including natural killer cell mediated cytotoxicity, antigen processing and presentation, and 146 cytokine-cytokine receptor interaction) were enriched ( Table 2 ). The topology parameters of the top 10 147 network nodes (including phosphatidylinositol 3-kinase regulatory subunit 1, PIK3R1 (down, D1); 148 phosphoinositide-3 kinase, catalytic subunit delta, PIK3CD (up, D3); phospholipase C gamma-2, PLCG2 (up, 149 D3); protein tyrosine phosphatase nonreceptor type 6, PTPN6 (down, D3); lymphocyte-specific protein 150 tyrosine kinase, LCK (up, D5); Ras-related C3 botulinum toxin substrate 2, RAC2 (up, D3); polo-like kinase 1, 151 PLK1 (up, D3)) are listed in Table 3 . Importantly, PIK3R1 had interactions with PIK3CD, PLCG2, PTPN6, 152 LCK, and RAC2 in the PPI network. Detail with gene information is seen in Table S3 .
153 Eight significant modules were obtained from the PPI network ( Figure 5 Table 4 . The parameter information of the eight significant modules identified from the protein-protein interaction (PPI) network. 1 Table 4 . The parameter information of the eight significant modules identified from the protein-2 protein interaction (PPI) network.
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